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(54) LEVER ACTUATED COLD PLATE

(57) Cooling module includes a mounting element, a
force application member, a lever, and a cold plate mo-
vably coupled to the mounting element. The mounting
element having engagement members, is coupled to a
receptacle of an electronic device that is configured to
receive a removable electronic device at the receptacle.
The force application member having spring fingers, is
disposed between the mounting element and the cold
plate, andmovable relative to themounting element. The

lever is connected to themounting element and the force
application member and shiftable between actuated and
unactuated states. In theactuatedstate, the lever pushes
the force applicationmember along a first direction caus-
ing the engagement members tomove the force applica-
tion member along a second direction perpendicular to
the first direction and urge the cold plate to compress the
spring fingers and establish thermal contact between the
cold plate and the removable electronic module.
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Description

BACKGROUND

[0001] A removable electronic module, such as a
power supply unit, a small form-factor removable
(SFP) transceiver, a non-volatile memory express
(NVMe) storage, or the like may be connected to an
electronic device, such as a server whenever required
for performing their respective functions. Further, such
removable electronic modules may generate heat, while
performing their respective functions. If adequate
amount of the heat is not removed from the removable
electronic module, it may exceed thermal specifications
of the removableelectronicmodule, and therebydegrade
the performance, reliability, and/or life expectancy of the
removable electronic module and may also cause its
failure. Thus, the electronic device may be configured
to provide cooling to regulate heat generated by the
removable electronic module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Various examples will be described below with
reference to the following figures.

FIG. 1 illustrates a block diagram of an electronic
device having a support structure, a coolingmodule,
and a removable electronic module according to an
example of the present disclosure.

FIG. 2A illustrates an exploded perspective view of
another example cooling module and support struc-
ture according to an example of the present disclo-
sure.

FIG. 2B illustrates an assembled perspective view of
thecoolingmodule in thesupport structureofFIG.2A
according to an example of the present disclosure.

FIG. 3 illustrates an enlarged perspective view of the
support structure of FIGS. 2A‑2B according to an
example of the present disclosure.

FIG. 4A illustrates an enlarged perspective top view
of amountingelementof thecoolingmoduleofFIGS.
2A‑2B according to an example of the present dis-
closure.

FIG. 4B illustrates an enlarged perspective bottom
view of the mounting element of the cooling module
of FIG. 4A according to an example of the present
disclosure.

FIG. 5 illustrates an enlarged perspective view of a
cold plate of the cooling module of FIGS. 2A‑2B
according to an example of the present disclosure.

FIG. 6A illustrates an enlarged perspective top view
of a force application member of the cooling module
of FIGS. 2A‑2B according to an example of the
present disclosure.

FIG. 6B illustrates an enlarged perspective bottom
view of the force application member of the cooling
module of FIG. 6A according to an example of the
present disclosure.

FIG. 7A illustrates anenlargedexplodedperspective
view of a lever assembly of the cooling module of
FIGS. 2A‑2B according to an example of the present
disclosure.

FIG. 7B illustrates an enlarged assembled perspec-
tive view of the lever assembly of FIG. 7A according
to an example of the present disclosure.

FIG. 8 illustrates a perspective view of a removable
electronic module according to an example of the
present disclosure.

FIG. 9 illustratesaperspective viewof the removable
electronicmodule of FIG. 8 disposed in an assembly
of the cooling module and the support structure of
FIG. 2B according to an example of the present
disclosure.

FIG. 10 illustrates a perspective view of a casing of
an electronic device according to an example of the
present disclosure.

FIG. 11A illustrates a perspective view of an electro-
nic device having the casing of FIG.10 and the
removable electronic module of FIG. 8 disposed in
an assembly of the cooling module in the support
structure of FIG. 2B in an unactuated state, accord-
ing to an example of the present disclosure.

FIG. 11B illustrates a cross-sectional view of a por-
tion of the electronic device of FIG. 11A taken along
line 1‑1’ according to an example of the present
disclosure.

FIG. 12A illustrates a perspective view of an electro-
nic device having the casing of FIG. 10 and remo-
vable electronic module of FIG. 8 disposed in an
assembly of the cooling module in the support struc-
ture of FIG. 2B in an actuated state according to an
example of the present disclosure.

FIG. 12B illustrates a cross-sectional view of a por-
tion of the electronic device of FIG. 12A taken along
line 2A‑2A’ according to an example of the present
disclosure.

FIG. 13A illustrates a perspective view of a portion of
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an electronic device having a controller, a support
structure, a cooling module, and a removable elec-
tronicmodule having amechanical switch in an open
position according to an example of the present
disclosure.

FIG. 13B illustrates a perspective view of the portion
of the electronic device of FIG. 13A having the con-
troller, the support structure, the coolingmodule, and
the removable electronic module having the me-
chanical switch in a closed position according to
an example of the present disclosure.

FIG. 14 is a flowchart depictingamethodof thermally
coupling a cooling module to a removable electronic
module according to one example of the present
disclosure.

DETAILED DESCRIPTION

[0003] The following detailed description refers to the
accompanying drawings. For purposes of explanation,
certain examples are described with reference to the
components illustrated in FIGS. 1‑14. The functionality
of the illustrated components may overlap, however, and
may be present in a fewer or greater number of elements
and components. Moreover, the disclosed examples
may be implemented in various environments and are
not limited to the illustrated examples. Wherever possi-
ble, the same reference numbers are used in the draw-
ings and the following description to refer to the same or
similar parts. It is to be expressly understood, however,
that the drawings are for the purpose of illustration and
description only. While several examples are described
in this document, modifications, adaptations, and other
implementations are possible. Accordingly, the following
detailed description does not limit the disclosed exam-
ples. Instead, the proper scope of the disclosed exam-
ples may be defined by the appended claims.
[0004] An electronic devicemay include a cold plate to
remove heat from a removable electronic module. In
such examples, when the removable electronic module
is connected to the electronic device, the cold plate may
establish a thermal contact with the removable electronic
module and enable transfer of heat from the removable
electronicmodule to the cold plate, fromwhich the heat is
then transferred to a cooling medium of the system (e.g.,
liquid coolant in a coolant loop coupled to the cold plate).
However, establishing good thermal contact between the
cold plate and the removable electronic module (i.e.,
between two interfacing surfaces) may be difficult, parti-
cularly due to the removable nature of the removable
electronic module.
[0005] Good thermal contact (i.e., contact which re-
sults in high thermal conductivity across the contact
interface) depends on various factors, which include
the flatness/smoothness of the surfaces, the alignment
of the surfaces (e.g., how close to parallel the surfaces

are), and the pressure with which the surfaces are
pressed against one another. In some cases, applying
contact pressure cancorrect or offset thenegative effects
of imperfections in surface flatness/smoothness and/or
alignment. For example, applying sufficient contact pres-
sure can force two interfacing surfaces, which may have
been initially misaligned, into alignment. As another ex-
ample, if imperfections in surface flatness/smoothness
reduce the thermal conductivity below desired levels,
applying contact pressure can increase the thermal con-
ductivity andoffset the reduction due to surface imperfec-
tions. Another approach to counteracting the negative
effects of imperfections in surface flatness/smoothness
and/or alignment is to use a thermal interfacing material
(TIM), such as a thermal gap pad, a thermal grease, a
thermal foam, or the like, which is placed in-between the
interfacing surfaces. The TIM is generally a compliant
material which can conform to the two interfacing sur-
faces notwithstanding their surface imperfections and/or
misalignment, and thus improve the overall thermal con-
ductivity of the interface.
[0006] However, in the context of certain removable
electronic modules, the two approaches to improving
thermal contact mentioned above i.e., applying high con-
tact pressure, and using a TIM, can be difficult or even
infeasible insomecases.Often, the removableelectronic
module is installed in and removed from a larger electro-
nic device by sliding the removable electronic module
into or out of a receptacle along a direction parallel to the
interfacing surface of the removable electronic module,
andas the removableelectronicmodule is inserted intoor
removed from the receptacle, the interfacingsurfacemay
contact and slide against the cold plate of the larger
electronic device. However, the sliding contact between
the interfacing surfaces can create friction forces that
resist the insertion/removal of the removable electronic
module, and these friction forces become larger as the
contact pressure is increased and/or as the size (area) of
the interfacing surfaces is increased. Thus, in systems
which attempt to improve thermal contact by applying
greater pressure, this may also result in making insertion
or removal of the removable electronic module difficult,
and in some cases the combination of a large surface
area and a large contact pressure can result in exces-
sively large insertion/removal forces being needed. For
example, some removable electronic module, such as
power supply units (PSUs) have been determined to
require up to 0.08 pound force for insertion and/or re-
moval, and this level of force may be deemed, in some
circumstances, too much for an average person to com-
fortably or safely apply on a repetitive basis (e.g., if
multiple modules are being inserted/removed in series).
[0007] In addition, if a TIM is used, then the sliding
contact between the interfacing surfaces can result in
damage and/or displacement of the TIM. For example, if
the TIM is a gap pad or similar type ofmaterial whichmay
be mounted to the cold plate for establishing thermal
contact with the removable electronic module, the TIM
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may get rubbed by the removable electronic module,
thereby damaging (e.g., tearing, abrading, etc.), or dis-
placing the TIM, especially when the TIM is small and/or
fragile in nature. Additionally, repetitive connecting an-
d/or disconnecting of the removable electronic module
may result in peeling out of the TIM over a period.
Similarly, if theTIM isa thermal greaseor paste, repetitive
connecting and/or disconnecting of the removable elec-
tronicmodulemay cause the TIM to be easily scraped off
from the cold plate. Further, the cold plate having a TIM
may be directly exposed to an external environment
when the removable electronic module is not connected
to the electronic device, or when a receptacle of the
electronic device is left empty, or when the electronic
device is not in use. This may result in accumulation of
foreign objects, debris, or the like, on the TIM, thereby
damaging the TIM.
[0008] A technical solution to the aforementioned pro-
blems includes providing a cooling module within a re-
ceptacle of an electronic device into which a removable
electronic module can be installed, where the cooling
module includes a cold plate which is movable towards
and away from the removable electronic module by a
lever. Moreover, the cooling module may apply a biasing
force to the cold plate to urge the cold plate towards the
removable electronic module, and the cooling module
can be changed between two states by actuation of the
lever: in a first state (e.g., unactuated state), a little or no
biasing force is applied to the cold plate and thus there is
little to no contact pressure between the cold plate and
the removablemodule (assuming the removablemodule
is inside the receptacle); in a second state (e.g., an
actuated state), a relatively larger biasing force is applied
to the cold plate and the cold plate is pressed against the
removable electronic module resulting in a relatively
large contact pressure being applied therebetween.
Thecoolingmodulemaybeplaced in the first state during
insertion or removal of the removable electronic module
into and out of the electronic device (i.e., in an uninstalled
position of the removable electronic device) to reduce the
amount of friction generated during such movement of
the removable electronic module into and out of the
electronic device. On the other hand, when the remova-
ble electronic module is in an installed position, the cool-
ing module may be placed in the second state to obtain
good thermal contact between the cold plate and the
interface surface of the removable electronic module
due to the relatively larger contact pressurebeingapplied
between the cold plate and removable module. In some
cases, the cooling module may include a mounting ele-
ment coupled to a support structure of the electronic
device. The mounting element may mount the cooling
module to the electronic device and physically support
the other components of the cooling module. The cold
plate may be movably coupled to the mounting element
such that thecoldplatecanmove towardoraway from the
removable module (e.g., up, or down). The cooling mod-
ule may further include a force application member dis-

posed between themounting element and the cold plate,
where the force application member is movable relative
to the mounting element. The force application member
is configured to apply the biasing force to the cold plate
and ismovable relative to themounting element between
a first position in which no or little biasing force is applied
and a second position in which a relatively larger biasing
force is applied. The first position of the force application
member corresponds to the first state of the cooling
module, and the second position of the force application
member corresponds to the second state of the cooling
module.
[0009] In some examples, the force application mem-
bermay includeaplurality of spring fingerswhich engage
with the cold plate, with the spring finger generating the
biasing force. In thesecondposition, the forceapplication
member is closer to the cold plate (as compared to the
first position) and the spring fingers are compressed by
contact with the cold plate, whereas in the first position,
the forceapplicationmember is farther from thecoldplate
and the spring fingers are less compressed (as com-
pared to the second position) or are not compressed at
all. Thus, a greater biasing force is generated in the
second position than in the first position.
[0010] In one ormore examples, the lever is connected
to the mounting element and the force application mem-
ber and configured to cause movement of the force
application member between the second and first posi-
tions in response to the lever being shifted between the
actuated state and the unactuated state.
[0011] In some cases, as the lever is shifted from the
unactuated state to the actuated state, the lever moves
the force application member along a first direction and
simultaneously the mounting element moves the force
application member (via engagement with a plurality of
engagementmembers) alongaseconddirectionperpen-
dicular to the first direction, such that the forceapplication
member is moved to the second position. More specifi-
cally, the lever appliesa forceurgingmotionalong thefirst
direction and this is translated by the mounting element
into motion of the force application member along a
diagonal direction which has one directional component
along the first direction and another directional compo-
nent along the second direction. This results in the force
applicationmember beingmoved to the second position.
Theengagementmembersmay includesloped (ramped)
surfaces which are sloped relative to the first direction,
and which engage with complementary sloped surfaces
of the force application member to cause the motion
along the diagonal direction via the sloped surfaces
sliding along one another. In some examples, the com-
plementary sloped surfaces of the force application
member may be formed by portions of the spring fingers.
Thus, in some examples, in a state of the of the remo-
vable electronic module received in the receptacle, the
lever in the actuated state, and the force application
member in the second position: the plurality of spring
fingers is compressed and apply spring force (e.g., from
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about 40 pound force to about 60 pound force) to the cold
plate urging the cold plate against the removable elec-
tronic module to establish a thermal contact between the
cold plate and the removable electronic module.
[0012] In some examples, as the lever is shifted from
the actuated state to the unactuated state, the lever
moves the force application member along a third direc-
tion, opposite to thefirst direction, andsimultaneously the
plurality of engagement members allows the force appli-
cation member to be moved by the plurality of spring
fingers along a fourth direction opposite to the second
direction, such that the force application member is
moved to the first position. More specifically, the force
applicationmembermovesalonganother diagonal direc-
tion which has the third and fourth directions as direc-
tional components thereof. In such examples, in the state
of the removable electronic module received in the re-
ceptacle, the lever in the unactuated state, and the force
application member in the first position: the plurality of
spring fingers is less compressed than in the second
state (in somecases, fully decompressed)and thusapply
little or no spring forces that press the cold plate against
the removable electronic module.
[0013] In some examples, the removable electronic
module may further include a mechanical switch which
may be communicatively coupled to a controller of the
electronic device. In such examples, when the lever is
moved to the actuated state, the lever may push the
mechanical switch to a closed position so as to commu-
nicate a first signal to the controller to indicate that the
cooling module is engaged to the removable electronic
module. Similarly, when the lever is moved to the unac-
tuated state, the levermayallow themechanical switch to
moveback toanopenposition from theclosedpositionso
as to communicate a second signal to the controller, to
indicate that the cooling module is disengaged from the
removable electronic module.
[0014] Since, the cooling module is configured to be
decompressedwhen the removable electronicmodule is
removably disposed into and out of the electronic device,
the cooling module does not interfere with (or interrupt) a
movement of the removable electronic module into and
out of the electronic device. Accordingly, the removable
electronic module may be easily connected to and dis-
connected from theelectronic device, thereby preventing
repetitive force (e.g., insertion force or removal force)
related damage. Further, the spring fingers may apply
andmaintain an adequate contact force on the cold plate
to establish a thermal contact (i.e., dry contact) between
the cold plate and the removable electronic module. In
other words, the spring fingers may be compressed to
generate an optimal force to allow the cold plate to con-
tact the removable electronic module and maintain ther-
mal communication between such components. Since
the spring fingers is configured to apply force to establish
the thermal contact between the removable electronic
module and the cold plate, the need for a TIM to establish
the thermal interface (as per a conventional electronic

device) between the interfacing surfaces may be
avoided. Further, since a mechanical switch is used to
determineaphysical conditionof thecoolingmodule (i.e.,
actuated condition or unactuated condition) to remove
heat from the removable electronic module and commu-
nicate to a controller of the electronic device, the con-
troller can inform the user and prevent overheating pro-
blems of the removable electronic module.
[0015] FIG. 1 depicts a block diagram of an electronic
device 2100. It should be understood that FIG. 1 is not
intended to illustrate specific shapes, dimensions, or
other structural details accurately or to scale, and that
implementations of the electronic device 2100may have
different numbers and arrangements of the illustrated
components and may also include other parts that are
not illustrated. In some examples, the electronic device
2100 may be a computer (e.g., a server, a storage de-
vice), a networking device (e.g., a switch), or the like. In
the example of FIG. 1, the electronic device 2100 is a
server. In some examples, the electronic device 2100
includes a support structure 2102, a cooling module
2104, and a removable electronic module 2106.
[0016] The support structure 2102 includes one or
more mechanical brackets that may be configured to
support the cooling module 2104. In some examples,
the support structure 2102may define a receptacle 2108
of the electronic device 2100. In the example of FIG. 1,
the receptacle 2108 extends between a first end 2101 of
the support structure 2102 and a second end 2103 of the
support structure 2102.
[0017] The cooling module 2104 is mounted to the
support structure 2102 at the receptacle 2108. The cool-
ing module 2104 may include one or more cooling com-
ponents that may be configured to remove heat from the
removable electronic module 2106. In one or more ex-
amples, the cooling module 2104 is movable between a
first position and a second position relative to the support
structure 2102. It may be noted that the first positionmay
correlate to state in which little (or no) contact pressure is
created between the cooling module 2104 and the re-
movable electronicmodule 2106and the secondposition
may correlate to aposition inwhich relatively high contact
pressure is created between the cooling module 2104
and the removable electronic module 2106. More speci-
fically, in some examples, the cooling module 2104 may
be spaced a distance "D1" apart from the removable
electronic module 2106 while in the first position, as
illustrated in FIG. 1, resulting in no contact pressure. In
other examples, the cooling module 2104 may rest rela-
tively lightly against the removable electronic module
2106 (e.g., due to gravity) when in the first position,
resulting in relatively little contact pressure. In contrast,
in the second position a spring force (described below)
presses the cooling module 2104 against the removable
electronic module 2106 and generates a relatively large
contact pressure. In some examples, the coolingmodule
2104 includes components such as a mounting element
2110 and other components such as a cold plate 2112, a
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force application member 2114, and a lever 2182.
[0018] Themountingelement 2110provides support to
the other components of the cooling module 2104 and is
coupled to the support structure 2102 to mount the other
components of the cooling module 2104 to the support
structure 2102 at the receptacle 2108. In some exam-
ples, the mounting element 2110 includes a plurality of
engagement members 2118 which may be configured to
guide the movement of the force application member
2114 relative to themountingelement2110or the support
structure 2102.
[0019] The cold plate 2112 is the part of the cooling
module 2104 that contacts the removable electronic
module2106and removesheat therefrom.Thecoldplate
2112may includean interfacingelement (e.g., a flatmetal
plate) that contacts the removable electronic module
2106andacoolingconduit (not shown) in thermal contact
with the interfacing element and configured to have cool
fluid flow therethrough to remove heat from the interfa-
cing element and hence from the removable electronic
module 2106 in contact therewith. The cold plate 2112 is
movably coupled to the mounting element 2110, e.g., via
one or more supporting arms 2120. The supporting arms
2120 are configured to allow the cold plate 2112 to move
toward or away from the removable electronic module
2106 (e.g., up, or down in FIG. 1).
[0020] In some examples, the supporting arms 2120,
or some other element (not illustrated),may apply a force
to the cold plate 2112 urging the cold plate 2112 upwards,
such that when the cooling module 2104 is in the first
position and the cold plate 2112 is not pressed downward
against the removable electronic module 2106, the cold
plate 2112 is suspended the distance "D1" above the
removable electronic module 2106. For example, a
spring, counterbalance, ormechanical linkagemayapply
thisupward force to thecoldplate2112.This spacingmay
allow for insertion or removal of the removable electronic
module 2106without any sliding contact beingmadewith
the cold plate 2112 and thus with no increased frictional
forces due to the cooling module 2104. However, when
the removable electronic module 2106 is installed and
the cooling module 2104 is in the second position, a
downward force is applied to the cold plate 2112 which
is greater than the upward force, and thus the cold plate
2112 ismoveddownward into contactwith the removable
electronic module 2106, generating a relatively large
contact pressure which establishes good thermal con-
tact.
[0021] In some other examples, there is no upward
force applied to the cold plate 2112, and thus when the
cooling module 2104 is in the first position, gravity may
hold the cold plate 2112 downward in a position where it
may contact and rest against the removable electronic
module 2106. However, the weight of the cold plate 2112
may be relatively light, and thus while the cold plate 2112
may rub against the removable electronic module 2106
during insertion or removal, the amount of friction gen-
erated by this contact may be relatively small. Similar to

the other examples, when the removable electronicmod-
ule 2106 is installed and the coolingmodule 2104 is in the
second position, a downward force is applied to the cold
plate 2112 generating a relatively large contact pressure
which establishes good thermal contact.
[0022] Regardless of whether the cold plate 2112 is
elevated above or rests against the removable electronic
module 2106 while in the first position, in both cases the
motion of the cold plate 2112 and the amount of contact
pressure applied by the cold plate 2112 to the removable
electronicmodule 2106 is controlled by the force applica-
tionmember 2114. The force applicationmember 2114 is
disposed between the mounting element 2110 and the
cold plate 2112. Further, the force application member
2114 may be movable relative to the mounting element
2110between the secondposition and the first position to
change the downward force that is applied to the cold
plate 2112 and thereby control its movement and the
contact pressure.Specifically, the forceapplicationmem-
ber 2114, when moved to the second position, may push
strongly downward against the cold plate 2112 and there-
by urge the cold plate 2112 to move into contact with
and/or generate a large contact pressure with the remo-
vable electronic module 2106. Conversely, when the
force application member 2114 is moved to the first
position, the force application member 2114 may cease
to press downward against the cold plate 2112, and thus
the cold plate 2112may be allowed tomove upward to an
elevatedpositionabove, or to rest against, the removable
electronic module 2106 without a large contact pressure
therebetween.
[0023] For example, the force application member
2114 may include a plurality of spring fingers 2122. This
spring fingers 2122 are configured to be compressed
against the cold plate 2112 when the force application
member 2114 is moved to the second position, thereby
applying downward spring forces to the cold plate 2112
which urge it against the removable electronic module
2016. In contrast, when the force application member
2114 is moved to the second position, the spring fingers
2122 are partially or fully decompressed, resulting in the
downward spring forces applied to the cold plate 2112
being eliminated or reduced.
[0024] In someexamples, the plurality of spring fingers
2122 may be engaged with the plurality of engagement
members2118of themountingelement 2110as the force
applicationmember2114 ismoved to thesecondposition
to guide the movement of the force application member
2114 and translate each spring finger 2122 to be com-
pressed. Similarly, the plurality of spring fingers 2122
may be disengaged from the plurality of engagement
members 2118 of the mounting element 2110 as the
force application member 2114 is moved to the first
position to guide the movement of the force application
member 2114 and translate each spring finger 2122 to be
decompressed. In the example of FIG. 1, the force ap-
plication member 2114 is in the first position.
[0025] The lever 2182 is connected to the mounting
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element 2110 and the force application member 2114.
The lever 2182 is actuated to move the force application
member 2114 relative to the mounting element 2110. In
oneormoreexamples, the lever 2182maybeactuated to
shift between an actuated state and an unactuated state.
In the example of FIG. 1, the lever 2182 is in the un-
actuated state.
[0026] The removable electronicmodule 2106 such as
a power supply unit, a small form-factor removable (SFP)
transceiver, a non-volatile memory express (NVMe) sto-
rage may be slidably disposed in the receptacle 2108 of
theelectronic device2100andelectrically connectwithat
least one electronic component such as a primary circuit
board (not shown) of the electronic device 2100. In the
example of FIG. 1, the cold plate 2112 of the cooling
module 2104 is positioned above the removable electro-
nic module 2106 such that the distance "D1" is main-
tained between the removable electronic module 2106
and the cold plate 2112. Since the cold plate 2112 is
maintained at the distance "D1" from the removable
electronic module 2106, the removable electronic mod-
ule 2106 may be easily inserted into and removed from
the receptacle 2108, thus making it easier to connect or
and disconnect from the removable electronic module
2106 to or from the electronic device 2100, thereby
preventing repetitive force related damage. In other ex-
amples, the cold plate 2112 may rest lightly against the
removable electronic module 2106 as it is inserted or
removed from the receptacle 2108, but because the
contact pressure is relatively low the removable electro-
nic module 2106 may still be relatively easy to insert or
remove.
[0027] In oneormoreexamples, the lever 2182maybe
actuated (e.g., pushedalongafirst direction10 toshift the
lever2182 from theunactuatedstate to theactuatedstate
and move the force application member 2114 from the
first position to the second position. In particular, when
the lever 2182 is pushed along the first direction 10, the
force application member 2114 is also pushed along the
first direction 10. In such examples, in response to such
movement of the force application member 2114 along
the first direction 10, the plurality of engagement mem-
bers 2118 may engage with the plurality of spring fingers
2122 and cause the force application member 2114 to
simultaneously move along a second direction 20 per-
pendicular to the first direction 10, thereby moving the
force application member 2114 to the second position
from the first position. In one ormore examples, when the
force application member 2114 is in the second position,
theplurality of springfingers2122maybecompressedby
the plurality of engagement members 2118 to apply
spring forces to the cold plate 2112 urging the cold plate
2112 against the removable electronic module 2106 to
establish the thermal contact with the removable electro-
nic module 2106. Since the spring fingers 2122 applies
spring force on the cold plate 2112 to contact the remo-
vable electronic module 2106 and establish the thermal
contact with the removable electronic module 2106, the

need for a TIM to establish the thermal contact between
the cold plate 2112 and the removable electronic module
2106 may be avoided.
[0028] In oneormoreexamples, the lever 2182maybe
actuated (e.g., pulled along a third direction 30 opposite
to the first direction 10) to shift the lever 2182 from the
actuatedstate to theunactuatedstateandmove the force
application member from the second position to the first
position. In particular, when the lever 2182 is pulled along
the third direction 30, the force application member 2114
is also pulled along the third direction 30. In such exam-
ples, in response to the movement the force application
member 2114 along the third direction 30, the plurality of
engagement members 2118 may disengage from the
plurality of spring fingers 2122 and cause the force ap-
plication member 2114 to be simultaneously moved by
theplurality of spring fingers 2122alonga fourth direction
40 opposite to the second direction 20, thereby moving
the force application member 2114 back to the first posi-
tion from the second position. In one or more examples,
when the force application member 2114 is in the first
position, the plurality of spring fingers 2122 may be
substantially decompressed and do not apply spring
forces that press the cold plate 2112 against the remo-
vable electronic module 2106. A specific example of the
cooling module 2104 and steps involved to move the
force application member 2114 of the cooling module
2104 between the first position and second position are
discussed in greater detail below.
[0029] Referring to the Figures, FIG. 2A depicts an
exploded perspective view of a cooling module 104.
The cooling module 104 is one example configuration
of the coolingmodule 2104described above. The cooling
module 104 may include some components which are
specific examples of the components of the coolingmod-
ule 2104 already described above, and these corre-
sponding components are given similar reference num-
bers having the same last two digits, such as 2112 and
212. Although the cooling module 104 is one example of
the cooling module 2104, the cooling module 2104 is not
limited to the cooling module 104. FIG. 2B depicts an
assembled perspective view of the support structure 102
and the coolingmodule 104 of FIG. 2A. In the description
hereinafter, FIGS. 2A‑2B are described concurrently for
ease of illustration.
[0030] As discussed herein, the support structure 102
includes a set of brackets 124whichmayprovide support
to the cooling module 104. Referring to Figures, FIG. 3
depicts an enlarged perspective view of the set of brack-
ets 124 of the support structure 102. The set of brackets
124 are disposed spaced apart from each other by a
distance which may correspond to a width of the remo-
vable electronicmodule 106 and/or a width of the cooling
module 104. Similarly, each bracket of the set of brackets
124 may have a height which may correspond to an
accumulated height of the cooling module 104 and the
removable electronic module 106. Further, each bracket
of the set of brackets 124 are disposed facing one an-
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other to definea receptacle 108 therebetweenwhichmay
be configured to house the cooling module 104 and the
removable electronic module 106. The receptacle 108
extends from a first end 101 to a second end 103 of the
support structure 102. In some examples, each bracket
of the set of brackets 124 has a "U" shaped profile.
Further each bracket 124 has a top flange 128, a bottom
flange 132, and an intermediate body 126, where the top
flange 128 extends froma first peripheral end portion 130
of the intermediate body 126 and the bottom flange 132
extends from a second peripheral end portion 134 of the
intermediate body 126. In some examples, the top flange
128 and the bottom flange 132 of a first bracket 124A of
the set of brackets 124 extend along a fifth direction 50.
Similarly, the top flange 128 and the bottom flange 132 of
a secondbracket 124Bof the set of brackets 124 extends
along a sixth direction 60 opposite to the fifth direction 50.
Further, the top flange 128 of each of the first bracket
124A and the second bracket 124B includes a plurality of
first holes 136A and the bottom flange 132 of each of the
first bracket 124A and the second bracket 124B includes
a plurality of second holes 136B. In some examples, a
plurality of first fasteners 137 may be actuated into the
plurality of first holes 136A and a plurality of third holes
136C(see,FIGS.4A‑4B) tocouple thesetof brackets124
of the support structure 102 to themounting element 110,
and thereby couple the coolingmodule104 to the support
structure 102. Similarly, a plurality of second fasteners
(not shown) may be actuated into the plurality of second
holes 136B to allow the support structure 102 to be
coupled to the casing 1000 (see, FIG. 10) of an electronic
device 1100 (see, FIGS. 11A‑11Band 12A‑12B). In some
examples, the first direction 10 and the third direction 30
may correspond to a longitudinal direction of the electro-
nic device 1100. The second direction 20 and the fourth
direction 40 may correspond to a radial direction of the
electronic device 1100. Further, the fifth direction 50 and
the sixth direction 60 may correspond to lateral direction
of the electronic device 1100.
[0031] Referring back to FIGS. 2A‑2B, the cooling
module 104 includes a mounting element 110, a cold
plate 112, a force application member 114, and a lever
182. The cooling module 104 is disposed at the recep-
tacle 108 of the support structure 102 and coupled to the
top flange 128 of the support structure 102. The cooling
module 104 may move relative to the support structure
102 and configured to contact with or distance from the
removable electronic module 106 for establishing ther-
mal contact with or maintaining substantial distance "D1"
from, respectively, the removable electronicmodule 106.
[0032] Referring to Figures, FIG. 4A depicts an en-
larged perspective top view of the mounting element
110 and FIG. 4B depicts an enlarged perspective bottom
view of the mounting element 110. In the description
hereinafter, FIGS. 4A‑4B are described concurrently
for ease of illustration. The mounting element 110 in-
cludes a base 140, a set of flanges 142, a plurality of
hooks 144, a plurality of third holes 136C, and a plurality

of engagement members 118. The base 140 extends
between a first end 109 and a second end 111 of the base
140 and includes an upper surface 140A and a bottom
surface140B. Thebase140mayhaveawidthwhichmay
correspond to the width of the force application member
114. A first flange 142A of the set of flanges 142 extends
fromafirst peripheral endportion148of thebase140and
a second flange 142B of the set of flanges 142 extends
fromasecondperipheral endportion150of thebase140.
In particular, each flange among the first flange 142Aand
the second flange 142B extends along the fourth direc-
tion 40. In some examples, the base 140 and the set of
flanges 142may together provide a "U" shaped profile to
themounting element 110. The plurality of hooks 144 are
disposed spaced apart from each other at a peripheral
end portion of each flange of the first flange 142A and the
second flange 142B. In some examples, the plurality of
hooks144disposed in thefirst flange142Aextendsalong
the fifth direction 50 and the plurality of hooks 144 dis-
posed in the second flange 142B extends along the sixth
direction 60. The plurality of hooks 144 may be config-
ured to engage with the cold plate 112 tomovable couple
the cold plate 112 to themounting element 110 and allow
the cold plate 112 tomove freely (during unactuated state
of the lever 182) along the second direction 20 and the
fourth direction 40. The plurality of third holes 136C are
disposed spaced apart from each other on the base 140
along the first peripheral end portion 148 and the second
peripheral end portion 150 of the base 140. The plurality
of third holes 136C may be aligned to the plurality of first
holes 136A of the set of brackets 124. In such examples,
the first fastener 137 among the plurality of first fasteners
may extend through the corresponding first hole 136A
and the third hole 136C to couple the mounting element
110 to the support structure 102. The plurality of engage-
mentmembers 118are disposed spacedapart fromeach
other and formed on the base 140. In some examples,
eachof the plurality of engagementmembers118maybe
formed by stamping the base 140. In some other exam-
ples, each of the plurality of engagement members 118
may be coupled to the bottom surface 140B of the base
140. In one or more examples, each of the plurality of
engagement members 118 is an emboss having an
angled body portion 146 protruding from the base 140
towards the force application member 114 at a first angle
"α", whichmay be in a range fromabout 30 degrees to 60
degrees relative to the base 140. In one or more exam-
ples, the angled body portion 146 extends along the first
direction 10.
[0033] Referring to Figures, FIG. 5 depicts an enlarged
perspective view of the cold plate 112. FIG. 5 is an
exploded view of the cold plate 112. In one or more
examples, the cold plate 112 is configured to remove
heat from the removable electronic module 106. In some
examples, the cold plate 112 includes a first interfacing
element 152 and a cooling conduit 154. The first interfa-
cing element 152 includes a base 156, a set of flanges
158,andaplurality of notches160.Thebase156extends
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between a first end 113 and a second end 115 of the base
156 and includes an upper surface 156A and a bottom
surface156B. Thebase156mayhaveawidthwhichmay
correspond to the width of the force application member
114. A first flange 158A of the set of flanges 158 extends
fromafirst peripheral endportion162of thebase156and
a second flange 158B of the set of flanges 158 extends
fromasecondperipheral endportion164of thebase156.
In particular, each flange among the first flange 158Aand
the second flange 158B extends along the fourth direc-
tion 40 from the base 156. In some examples, the base
156and the set of flanges 158may together provide a "U"
shaped profile to the first interfacing element 152 of the
cold plate 112. The plurality of notches 160 are formed
spaced apart from each other on each flange among the
first flange158Aand thesecond flange158B.Eachnotch
160 in the first flange 158A may be aligned to a corre-
sponding notch 160 in the second flange 158B. In some
examples, each notch among the plurality of notches 160
may have an "L" shaped profile. Further, the plurality of
notches 160 may be aligned to the plurality of hooks 144
(see, FIGS. 4A‑4B) of themountingelement 110. In some
examples, when the mounting element 110 is disposed
on the cold plate 112, the plurality of hooks 144 may
slidably engage with the plurality of notches 160 to mo-
vable couple the first interfacing element 152 of the cold
plate 112 to the base 140 of the mounting element 110
and allow the cold plate 112 to move freely (during un-
actuated state of the lever 182) along the second direc-
tion 20 and the fourth direction 40. The base 156 of the
first interfacing element 152 may have a planar structure
with high flatness/smoothness. In some examples, the
base 156may bemade of thermally conductivematerials
such as aluminum, copper, or the like. The cooling con-
duit 154 may be disposed on and coupled to the upper
surface 156A of the base 156. In some examples, the
cooling conduit 154 includes an inlet 166 connected to an
inlet hose 168 of a cooling mechanism (not shown), and
an outlet 170 connected to an outlet hose 172 of the
cooling mechanism. In the example of FIG. 5, the inlet
hose 168 and the outlet hose 172 are disposed at the
second end 115 of the cold plate 112. The cooling conduit
154 may have a circuitous path to increase the surface
contact with the base 156 of the first interfacing element
152. The cooling conduit 154 may be made of thermally
conductive materials such as aluminum, copper, or the
like. The inlet hose 168 and the outlet hose 172 may be
made of flexible material such as polymer, or the like. In
one or more examples, the cooling conduit 154 may
receive cool fluid (not shown) via the inlet 166 connected
to the inlet hose 168. The cool fluidmay be directed in the
circuitous path defined by the cooling conduit 154 to
remove heat from the first interfacing element 152 and
generate hot fluid. Further, the cooling conduit 154 may
direct the hot fluid from the cold plate 112 to the outlet
hose 172 via the outlet 170. In other words, the cooling
conduit 154 is configured to circulate the cool fluid be-
tween the inlet 166 and an outlet 170 of the cooling

conduit 154 to remove the heat from the removable
electronic module 106.
[0034] Referring to Figures, FIG. 6A depicts an en-
larged perspective top viewof the force applicationmem-
ber 114 and FIG. 6B depicts an enlarged perspective
bottom view of the force application member 114. In the
description hereinafter, FIGS. 6A‑6B are described con-
currently for ease of illustration. The force application
member 114 has a planar structure having a base 174, a
plurality of openings 176, a fourth hole 136D, and a
plurality of spring fingers 122. The base 174 extends
between a first end 117 and a second end 119 of the
force applicationmember 114. The base 174may have a
width whichmay correspond to thewidth of the cold plate
112 and themounting element 110. The plurality of open-
ings 176 are formed on the base 174 and are disposed
spaced apart from each other along the base 174. In
some examples, each opening of the plurality of open-
ings 176may have amajor length along the first direction
10. The plurality of spring fingers 122 are disposed
spaced apart from each other on the base 140. In parti-
cular, one end 122A (or fixed end) of each spring finger of
the plurality of spring fingers 122 extends from a rim 180
of one opening of the plurality of the openings 176.
Further, another end 122B (or free end) of each spring
finger of the plurality of spring fingers 122 bends towards
thecoldplate112at a secondangle "β",whichmaybe ina
range fromabout 30degrees to 60 degrees relative to the
base 174. Further, each of the plurality of spring fingers
122 extends along the first direction 10. In one or more
examples, when the lever 182 is in the unactuated state
and the force application member 114 is in the second
position, the first angle "α" and the second angle "β" may
be substantially equal.
[0035] Referring to Figures, FIG. 7A depicts an en-
larged exploded perspective view of the lever assembly
116 and FIG. 7B depicts an enlarged assembled per-
spective view of the lever 182. In some examples, the
lever assembly 116 includes a lever 182 and a mechan-
ical linkage 184. The lever 182 is a driver component
having a handle 186 and a face plate 188 extending from
the handle 186. The face plate 188 includes a fifth hole
136Eandasixthhole136Fspacedapart fromeachother.
In some examples, the lever 182 is configured to be
disposed below the first flange 142A of the mounting
element 110 at the first end 109 such that the fifth hole
136E is aligned tooneof the thirdhole among theplurality
of third holes 136C. In such examples, a third fastener
139 (see, FIGS. 2A‑2B) may extend through the one of
the third hole 136C and the fifth hole 136E to pivotably
connect the lever 182 to the mounting element 110, and
thereby allow shifting of the lever 182 between the ac-
tuated state and the unactuated state. The mechanical
linkage 184 may be transmission component configured
todrive themotionof the lever 182 to the forceapplication
member 114. In some examples, the mechanical linkage
184 includes a seventh hole 136G and an eight hole
136H. The mechanical linkage 184 is used to connect
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the lever 182 to the force application member 114. In
particular, a portion of the mechanical linkage 184 is
disposed below the face plate 188 of the lever 182 such
that the sixth hole 136F of the mechanical linkage 184 is
aligned with the seventh hole 136G of the lever 182. In
such examples, a fourth fastener 141 (see, FIGS. 2A‑2B)
may extend through the sixth hole 136F and the seventh
hole 136G to connect the mechanical linkage 184 to the
lever 182. Further, another portion of the mechanical
linkage 184may be disposed below the force application
member 114 at the first end 117 of the force application
member 114 such that the eight hole 136H is alignedwith
the fourth hole 136Dof the forceapplicationmember 114.
Insuchexamples, afifth fastener (not shown)mayextend
through the eighth hole 136H and the fourth hole 136D to
further connect the mechanical linkage 184 to the force
application member 114. In one or more examples, the
lever assembly 116 may be pushed along the first direc-
tion 10 and pulled along the third direction 30 to shift the
lever 182 between the actuated state and the unactuated
state, respectively.
[0036] Referring back to FIGS. 2A‑2B, the mounting
element 110 is disposed at the receptacle 108 of the
support structure 102 such that the plurality of first holes
136A in the set of brackets 124 is aligned to theplurality of
third holes 136C in the mounting element 110. In such
examples, the plurality of first fasteners 137 is inserted
into the plurality of first hole 136A and the plurality of third
holes 136C to couple the mounting element 110 to the
support structure 102. As discussed herein, a portion of
the mechanical linkage 184 is disposed below the lever
182 such that the sixth hole 136F of the lever 182 is
aligned with the seventh hole 136G of the mechanical
linkage 184. In such examples, the fourth fastener 141 is
inserted into the sixth hole 136F and the seventh hole
136G to connect the mechanical linkage 184 to the lever
182. Further, another portion themechanical linkage 184
is disposed below the force applicationmember 114 such
that the eight hole 136H in the mechanical linkage 184 is
aligned to the fourth hole 136D of the force application
member 114. In such examples, the fifth fastener (not
shown) is inserted into the eight hole 136H in the me-
chanical linkage184and the fourth hole 136D in the force
application member 114 to connect the mechanical link-
age 184of the lever assembly 116 to the force application
member 114. Accordingly, the lever 182 is connected to
the force application member 114 via the mechanical
linkage 184. Further, the assembly of the lever 182,
the mechanical linkage 184, and the force application
member 114 is disposed in the receptacle 108 such that
the force application member 114 is located below the
mounting element 110 and the lever assembly 116 is
located below the first flange 142A of the mounting ele-
ment 110at the first end109of themountingelement 110.
In such examples, when the force application member
114 is located below the base 140 of the mounting ele-
ment 110, the plurality of engagement members 118 of
the mounting element 110 is disposed within the plurality

of openings 176 of the force application member 114.
Additionally, the base 174 of the force application mem-
ber 114 contacts the base 140 of the mounting element
110. Similarly, when the lever assembly 116 is located
below thefirst flange142Aof themountingelement110at
the first end 109 of the mounting element 110, the sixth
hole 136F is aligned to one of the third hole 136C in the
mounting element 110. In such examples, the third fas-
tener 139 is inserted into the one of the third hole 136C of
the mounting element 110 and the fifth hole 136E of the
lever 182 to pivotably connect the lever 182 to themount-
ing element 110. Further, the cold plate 112 is disposed
below the force application member 114 and mounted to
themountingelement 110such that the set of flanges142
of the mounting element 110 contacts the set of the
flanges 158 of the cold plate 112 and the plurality of
spring fingers 122 of the force application member 114
is disposed above the cold plate 112. In such examples
the plurality of hooks 144 of the mounting element 110 is
slidably engaged with the plurality of notches 160 of the
cold plate 112 tomovable couple the cold plate 112 to the
mounting element 110. In the example of FIG. 2B, the
lever 182 is positioned in the unactuated state. In one or
more examples, when the lever 182 is in the unactuated
state, the lever 182 holds the force application member
114 in the first position soas to allow the plurality of spring
fingers 122 to be substantially decompressed and do not
apply spring forces that press the cold plate 112. Accord-
ingly, in such examples, the cold plate 112 may freely
move along the second direction 20 and the fourth direc-
tion 40, thereby allowing the removable electronic mod-
ule 106 to be easily disposed in the receptacle 108 of the
support structure 102.
[0037] FIG. 8 depicts a perspective view of a remova-
ble electronic module 106. The removable electronic
module 106 may be a power supply unit, a small form-
factor removable (SFP) transceiver, a non-volatile mem-
ory express (NVMe) storage, or the like. In the example of
FIG. 8, the removable electronicmodule 106 is the power
supply unit. The removable electronic module 106 in-
cludes a handle 190, an enclosure body 192, and a
connector (not shown). The handle 190 is connected
to a first end 194 of the enclosure body 192 and the
connector is connected to a second end 196 of the
enclosure body 192. Further the enclosure body 192
has an internal volume (not shown) having a plurality
of electronic elements (not shown) connected to the
connector and a second interfacing element 198 (e.g.,
a heat sink) disposed at an upper surface (not labeled) of
the enclosure body 192. The second interfacing element
198 may have a planar structure with high flatness/s-
moothness. In some examples, the second interfacing
element 198 may be made of thermally conductive ma-
terials such as aluminum, copper, or the like. The second
interfacing element 198 may be disposed in thermal
contact with the plurality of electronic elements of the
removable electronic module 106 and configured to re-
move heat from the plurality of electronic elements. In
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one or more examples, the handle 190 may be used to
slidably dispose theenclosurebody192of the removable
electronic module 106 into the receptacle 108 of the
support structure 102.
[0038] FIG. 9 depicts a perspective view of a remova-
ble electronic module 106 of FIG. 8 disposed in an
assembly of the cooling module 104 and the support
structure 102 of FIG. 2B. In one or more examples, the
removable electronicmodule 106may bedisposed in the
receptacle 108 of the support structure 102 when the
lever 182 is in the unactuated state and the force applica-
tion member 114 is in a first position. In particular, when
the lever 182 is in the unactuated state and the force
application member 114 is in the first position, the cold
plate 112 may move freely along the second direction 20
and the fourth direction 40. Accordingly, in such exam-
ples, when the removable electronic module 106 is dis-
posed in the receptacle 108, the second interfacing ele-
ment 198of the removable electronicmodule106maybe
disposed facing the first interfacing element 152 of the
cold plate 112 and such interfacing elements may main-
tain a substantial distance "D1" therebetween. Thus, the
removable electronic module 106 may be easily con-
nected to and disconnected from the electronic device
1100, thereby preventing repetitive force related da-
mage.
[0039] FIG. 10 depicts a perspective view of a casing
1000 of an electronic device 1100 (see, FIGS. 11A‑11B
and 12A‑12B). The casing 1000 includes a bottom wall
1002 and a set of sidewalls 1004 extending perpendicu-
larly from the bottom wall 1002. For example, each side-
wall of the set of sidewalls 1004 extends along a fourth
direction 40 from the bottom wall 1002. Each sidewall
among the set of sidewalls 1004 includes a flange 1010
extending perpendicularly from the corresponding side-
wall. For example, a first flange 1010A extends along a
fifth direction50 fromafirst sidewall 1004Aamong theset
of sidewalls 1004. Similarly, a second flange 1010B ex-
tends along a sixth direction 60 from a second sidewall
1004B among the set of sidewalls 1004. Each of the first
flange 1010A and the second flange 1010B includes a
plurality of first casing holes 1036A. Further, the bottom
wall 1002 includes a plurality of second casing holes
1036B disposed in multiple rows along a first direction
10betweenafirst end1006andasecondend1008of the
casing 1000. For example, the bottomwall 1002 includes
a first row 1012A of the plurality of second casing holes
1036B, a second row 1012B of the plurality of second
casing holes 1036B, a third row 1012C of the plurality of
second casing holes 1036B, and a fourth row 1012D of
the plurality of second casing holes 1036B. In the exam-
ple of FIG. 10, the casing 1000 is configured to house
three numbers of the support structures 102 holding
three numbers of the coolingmodules 104. For example,
the plurality of first casingholes 1036A in the first sidewall
1004A and the plurality of second casing holes 1036B in
the first row 1012A may be configured to support one of
the support structures 102 (having only the second

bracket 124B) holding the cooling module 104. Similarly,
the plurality of second casing holes 1036B in the second
row 1012B and the third row 1012Cmay be configured to
another support structure102holding thecoolingmodule
104. Further, the plurality of first casing holes 1036A in
the second sidewall 1004B and the plurality of second
casing holes 1036B in the fourth row 1012D may be
configured to support one of the support structures 102
(having only the first bracket 124A) holding the cooling
module 104.
[0040] FIG. 11A depicts a perspective view of an elec-
tronic device 1100 having the casing 1000 of FIG.10 and
the removable electronic module 106 of FIG. 9 disposed
in an assembly of the support structure 102 and the
cooling module 104 of FIG. 2B. FIG. 11B depicts a
cross-sectional view of a portion of the electronic device
1100 of FIG. 11A taken along line 1‑1’. In the description
hereinafter, FIGS. 11A‑11B are described concurrently
for ease of illustration. In the example of FIGS. 11A‑11B
the lever 182 of the cooling module 104 is in an unac-
tuated state and the cooling module 104 is in the first
position. In theexampleofFIG.11A, thesupport structure
102 holding the cooling module 104 is disposed in the
casing 1000 such that the plurality of second holes 136B
(see, FIG. 3) of the first bracket 124A, and the second row
1012B of the plurality of second casing holes 1036B (see
FIG. 10) of the casing 1000 are aligned to each other, and
the plurality of second holes 136B (see, FIG. 3) of the
second bracket 124B, and the third row 1012C of the
plurality of second casing holes 1036B (see FIG. 10) of
the casing 1000 are aligned to each other. In such ex-
amples, a plurality of second fasteners (not shown) may
extend through the plurality of second holes 136B in the
first bracket 124Aand theplurality of secondcasingholes
1036B in the second row1012B to couple the first bracket
124A to the casing 1000. Similarly, another plurality of
second fasteners (not shown) may extend through the
plurality of second holes 136B in the second bracket
124B and the plurality of second casing holes 1036B in
the third row1012C to couple the secondbracket 124B to
the casing 1000. Accordingly, the support structure 102
holding the cooling module 104 is coupled to the casing
1000. Further, the removable electronic module 106 is
slidably disposed in the receptacle 108 of the support
structure by pushing the removable electronic module
106 along a first direction 10.
[0041] Referring to FIG. 11B, when the lever 182 is in
theunactuatedstate, the forceapplicationmember114of
the coolingmodule 104 is in the first position. Further, the
base 140 of the mounting element 110 is in contact with
the base 174 of the force application member 114 and
each of the plurality of engagement members 118 of the
mounting element 110 is disposed in a corresponding
opening of the plurality of openings 176 of the force
application member 114. Additionally, the plurality of
spring fingers 122 is substantially decompressed and
does not apply spring forces that press the cold plate
112 against the removable electronic module 106. In
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particular, the angled body portion 146 of each of the
plurality of engagement members 118 is protruded into
the corresponding opening of the plurality of openings
176 to allow the plurality of spring fingers 122 to be
decompressed and do not apply spring forces that press
the cold plate 112 against the removable electronic mod-
ule 106. Thus, the cold plate 112 maintains the substan-
tial distance "D1" with the removable electronic module
106.Further, thecoldplate112may freelymovealong the
second direction 20 and the fourth direction 40, thereby
allowing the removable electronic module 106 to be
easily disposed in the receptacle 108 of the support
structure 102.
[0042] FIG. 12A depicts a perspective view of an elec-
tronic device 1100 having the casing 1000 of FIG.10 and
the removable electronic module 106 of FIG. 9 disposed
in an assembly of the support structure 102 and the
cooling module 104 of FIG. 2B. FIG. 12B depicts a
cross-sectional view of a portion of the electronic device
1100 of FIG. 12A taken along line 2‑2’. In the description
hereinafter, FIGS. 12A‑12B are described concurrently
for ease of illustration. In the example of FIGS. 12A‑12B
the lever 182 of the cooling module 104 is in an actuated
state and the cooling module 104 is in the second posi-
tion.
[0043] Referring to FIG. 12B, in particular, when the
lever 182 is shifted from the unactuated state to the
actuated state, the force application member 114 is
moved from the first position to the second position. As
the lever 182 is shifted from the unactuated state to the
actuated state, the lever 182moves the force application
member 114 along a first direction 10. In response to the
movement of the force applicationmember 114 along the
first direction 10, the plurality of engagement members
118 of the mounting element 110 moves the force appli-
cation member 114 to move along a second direction 20
perpendicular to the first direction 10, such that the force
applicationmember 114 ismoved to the second position.
In particular, the lever 182 and the plurality of engage-
ment members 118 are configured to move the force
application member 114 from the first position to the
secondposition in response to the lever 182being shifted
from the unactuated state to the actuated state. In some
examples, in a transition state of the lever 182 from the
unactuated state to the actuated state, a portion of each
spring finger 122 slides along the angled body portion
146 of the corresponding engagement member 118 to
allow translating each spring finger 122 to be com-
pressed. In some examples, in the actuated state of
the lever 182, the angled body portion 146 of each en-
gagement member 118 is engaged with the base 140 of
the force application member 114 to compress the plur-
ality of spring fingers 122 and apply spring force that
presses the cold plate 112 against the removable elec-
tronicmodule 106. Thus, each spring finger 122 applying
spring forces to thecoldplate112urges the coldplate112
against the removable electronicmodule 106 toestablish
a thermal contact between the cold plate 112 and the

removableelectronicmodule106. Insomeexamples, the
thermal contact is established between a dry thermal
interface of the cold plate 112 and the removable elec-
tronic module 106. In other words, the interfacing sur-
faces of the cold plate 112 and the removable electronic
module 106 may not require a thermal interface material
(TIM) therebetween to establish the thermal contact.
Accordingly, when the lever 182 is in the actuated state
and the force application member 114 is in the second
position, the cold plate 112 may not be able to maintain
the substantial distance "D1" with the removable electro-
nic module 106 andmay not be able to freelymove along
the second direction 20 and the fourth direction 40. Thus,
the removable electronic module 106 cannot be easily
removed from the receptacle 108 of the support structure
102. In some examples, when the cold plate 112 is in
thermal contact with the removable electronic module
106, the second interfacing element 198 of the remova-
ble electronic module 106 may transfer the heat from the
plurality of electronic elements of the removable electro-
nic module 106 to the first interfacing element 152 of the
cold plate 112. Further, the cooling conduit 154 disposed
on the first interfacing element 152 is configured to cir-
culate the cool fluid between the inlet 166 and the outlet
170 of the cooling conduit 154 to remove the heat trans-
ferred to the first interfacing element 152 of the cold plate
112.
[0044] However, the lever 182 may be shifted back
from the actuated state to the unactuated state so as
to move the force application member 114 from the
second position to the first position, and thereby allow
the removable electronic module 106 to be easily re-
moved from the receptacle 108 of the support structure
102. In some examples, as the lever 182 is shifted from
the actuated state to the unactuated state, the lever 182
moves the force application member 114 along a third
direction 30, opposite to the first direction 10. In response
to such movement of the force application member 114
along the third direction 30, the plurality of engagement
members 118 of the mounting element 110 allows the
forceapplicationmember114 tobemovedby theplurality
of spring fingers 122 along a fourth direction 40 opposite
to the second direction 20, such that the force application
member 114 is moved to the first position. In some ex-
amples, in a transition state of the lever 182 from the
actuatedstate to theunactuatedstate, theportionof each
spring finger 122 slides back along the angled body
portion 146 to allow translating each spring finger to be
decompressed. Thus, the removable electronic module
106 may be easily removed from the receptacle 108 of
the support structure 102.
[0045] FIG. 13A depicts a perspective view of a portion
of an electronic device 1300 having a controller 1335, a
support structure 1302, a cooling module 1304, and a
removable electronic module 1306 having a mechanical
switch 1333 in an open position. The cooling module
1304 is one example configuration of the cooling module
2104 described above. FIG. 13B depicts a perspective
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view of the electronic device 1300 of FIG. 13A having the
controller 1335, the support structure 1302, the cooling
module 1304, and the removable electronicmodule 1306
having the mechanical switch 1333 a closed position.
[0046] The support structure 1302 and the cooling
module 1304 are the same as that of a support structure
102 and a cooling module 104 (as shown in FIGS.
2A‑2B). Therefore, the support structure 1302 and the
cooling module 1304 are not discussed herein for the
purpose of brevity of the description and such non-de-
scription of the support structure 1302 and the cooling
module 1304 should not be construed as a limitation of
the present disclosure. Further, the removable electronic
module 1306 is substantially the same as that of a re-
movable electronic module 106 (as shown in FIG. 8),
except that the removable electronic module 106 in-
cludes a mechanical switch 1333 disposed on a second
interfacing element 1398 and configured to communica-
tively couple to the controller 1335. The mechanical
switch 1333 may be movable along a second direction
20 and a fourth direction 40. In some examples, the
mechanical switch 1333maybemovedalong the second
direction 20 to switch to the closed position from the open
position. Similarly, the mechanical switch 1333 may be
moved along the fourth direction 40 to switch to the open
position from the closed position. In one or more exam-
ples, the mechanical switch 1333 may be spring loaded
and in the relaxed state themechanical switch 1333may
bemoved to theopenpositionbyoneormoresprings (not
shown). In some examples, when the mechanical switch
1333 is in the closed position (as shown in FIG. 13B), the
mechanical switch 1333 may be connected to the con-
troller 1335 via a communication path 1337. However,
when themechanical switch 1333 is in the open position,
the mechanical switch 1333 may be disconnected from
the controller 1335. For example, a circuit connection
(now shown)may be established bymoving themechan-
ical switch 1333 to the closed position. Thus, the circuit
may supply a signal 1339 to the controller 1335 via the
communication path 1337. However, the circuit connec-
tion may be disconnected by the movement of the me-
chanical switch 1333 to the open position. Thus, the
circuit may not supply the signal 1339 to the controller
1335 via the communication path 1337. In one or more
examples, the controller 1335 receiving the signal 1339
may be indicative of the removable electronic module
1306beenslidably disposed in the receptacle 1308of the
support structure 1302. In other words, when the signal
1339 is communicated to the controller 1335, it is indi-
cative of the cold plate 1312 being engaged to the re-
movable electronicmodule 1306. Similarly, the controller
1335 not receiving the signal 1339 may be indicative of
the removable electronic module 1306 not being dis-
posed in the receptacle 1308 of the support structure
1302. In other words, when there is no communication of
the signal 1339 to the controller 1335, it is indicative of the
cold plate 1312 being disengaged from the removable
electronic module 1306.

[0047] In some examples, when a lever 1382 is
switched to the actuated state to move the cooling mod-
ule 1304 to a second position from a first position, the
lever 1382 contacts the mechanical switch 1333 and
moves themechanical switch 1333 to the closed position
(see, FIG. 13B) so as to allow the circuit to communicate
the signal 1339 to the controller 1335. In such examples,
the signal 1339 is indicative of a first interfacing element
1356 of a cold plate 1312 being engaged to the second
interfacing element 1398 of the removable electronic
module 1306.
[0048] In some examples, when the lever 1382 is
switched to the unactuated state to move the cooling
module1304 to thefirst position from thesecondposition,
the lever 1382 moves away from the mechanical switch
1333 so as to allow the mechanical switch 1333 to move
back to an open position (see, FIG. 13A) so as to prevent
the circuit to communicate the signal to the controller
1335. In such examples, no communication of the signal
to the controller 1335 is indicative of the first interfacing
element 1356 of the cold plate 1312 being disengaged
from the second interfacing element 1398 of the remo-
vable electronic module 1306.
[0049] Accordingly, in one or more examples, the me-
chanical switch 1333 determines physical conditions of
the cooling module 1304 (i.e., first position or second
position), and the controller 1335 may further indicate a
user such physical conditions of the cooling module
1304. Accordingly, the mechanical switch may prevent
overheating problems associated with the removable
electronic module 1306 being not engaged with the cool-
ing module 1304 to remove heat from the removable
electronic module 1306.
[0050] FIG. 14 depicts a flowchart depicting a method
1400 of establishing thermal connection between a cool-
ing module and a removable electronic module of an
electronic device. It may be noted herein that themethod
1400 is described in conjunction with FIGS. 1, 2A‑2B, 3,
4A‑4B, 5, 6A‑6B, 7A‑7B, 8‑10, 11A‑11B, and 12A‑12B for
example. The method 1400 starts at block 1402 and
continues to block 1404.
[0051] At block 1404, the method 1400 includes dis-
posing a removable electronic module in a receptacle of
an electronic device including a coolingmodulemounted
to a support structure of the electronic device, at the
receptacle. The method 1400 continues to block 1406.
The method 1400 continues to block 1406.
[0052] At block 1406, the method 1400 includes shift-
ing a lever connected to a mounting element and a force
application member of the cooling module, from an un-
actuated position to an actuated position such that: i) the
lever moves the force application member along a first
direction, ii) a plurality of engagement members of the
mounting element moves the force application member
along a second direction perpendicular to the first direc-
tion in response to movement of the force application
member along the first direction, such that the force
application member moves to a first position, and iii) a
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plurality of spring fingers of the force applicationmember
is compressed in response to the movement of the force
applicationmemberalong the seconddirection andapply
spring force to a cold plate of the coolingmodule, which is
movably coupled to the mounting element, urging the
cold plate against the removable electronic module to
establish a thermal contact between the cold plate and
the removable electronicmodule. Themethod 1400 con-
tinues to block 1408.
[0053] At block 1408, themethod1400 further includes
shifting the lever from the actuated position to the un-
actuated position such that: 1) the lever moves the force
application member along a third direction, opposite to
thefirst direction, ii) theplurality of engagementmembers
allows the force application member to be moved by the
plurality of spring fingers alonga fourth direction opposite
to the second direction in response to the movement of
the force application member along the third direction,
such that the force application member moves to a sec-
ondposition, and iii) the plurality of spring fingers remains
substantially decompressed in response to the move-
ment of the force application member along the fourth
direction and do not apply spring forces that press the
cold plate against the removable electronic module.
[0054] In some examples, the method 1400 further
includesmoving amechanical switch to a closed position
by the lever, as the lever is shifted to the actuated posi-
tion, to communicate a signal to a controller of the elec-
tronic device, where the signal is indicative of the cold
plate being engaged to the removable electronicmodule.
Further, the method 1400 includes moving the mechan-
ical switch to an open position by the lever, as the lever is
shifted to the unactuated position, to not communicate
the signal to the controller, where no communication of
the signal is indicative of the cold plate being disengaged
from the removable electronicmodule. Themethod 1400
ends at block 1410.
[0055] Since, the cooling module is configured to be
decompressedwhen the removable electronicmodule is
removably disposed into and out of the electronic device,
the cooling module does not interfere (or interrupt) with a
movement of the removable electronic module into and
out of the electronic device. Accordingly, the removable
electronic module may be easily connected to and dis-
connected from theelectronic device, thereby preventing
repetitive force (e.g., insertion force or removal force)
related damage. Further, the spring fingers may apply
andmaintain an adequate contact force on the cold plate
to establish a thermal contact (i.e., dry contact) between
the cold plate and the removable electronic module. In
other words, the spring fingers may be compressed to
generate an optimal force to allow the cold plate to con-
tact the removable electronic module and maintain ther-
mal communication between such components. Since
the spring fingers is configured to apply force to establish
the thermal contact between the removable electronic
module and the cold plate, the need for a TIM to establish
the thermal interface (as per a conventional electronic

device) between the interfacing surfaces may be
avoided. Further, since a mechanical switch is used to
determineaphysical conditionof thecoolingmodule (i.e.,
first position or second position) to remove heat from the
removable electronic module and communicate to a
controller of the electronic device, the controller can in-
form the user and prevent overheating problems of the
removable electronic module.
[0056] In the foregoing description, numerous details
are set forth to provide an understanding of the subject
matter disclosed herein. However, implementation may
be practiced without some or all of these details. Other
implementations may include modifications, combina-
tions, and variations from the details discussed above.
It is intended that the following claims cover such mod-
ifications and variations.
[0057] Aspects of the present disclosure may be de-
fined by the following clauses:

1. A cooling module comprising:

a mounting element configured to be coupled to
a support structure of an electronic device to
mount the cooling module to the support struc-
ture at a receptacle of the electronic device
configured to removably receive a removable
electronic module in the receptacle, the mount-
ing element comprising a plurality of engage-
ment members;
a cold plate movably coupled to the mounting
element;
a force application member comprising a plur-
ality of spring fingers, disposed between the
mounting element and the cold plate, and mo-
vable relative to the mounting element; and
a lever connected to the mounting element and
the force applicationmember, and configured to
be shifted between an actuated state and an
unactuated state,
wherein the lever and the plurality of engage-
mentmembers are configured tomove the force
applicationmember between a first position and
a second position in response to the lever being
shifted between the unactuated state and the
actuated state,
wherein, as the lever is shifted from the unac-
tuated state to the actuated state, the lever
moves the force application member along a
first direction and in response the plurality of
engagementmembersmoves the force applica-
tion member to move along a second direction
perpendicular to the first direction, such that the
force application member is moved to the sec-
ond position,
wherein, in a state of the removable electronic
module received in the receptacle, the lever in
the actuated state, and the force application
member in the second position: the plurality of
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spring fingers is compressed and apply spring
forces to the cold plate urging the cold plate
against the removable electronic module to es-
tablish a thermal contact between the cold plate
and the removable electronic module.

2. The cooling module of clause 1,

wherein, as the lever is shifted from the actuated
state to the unactuated state, the lever moves
the forceapplicationmember alonga third direc-
tion, opposite to the first direction, and in re-
sponse the plurality of engagement members
allows the force application member to be
moved by the plurality of spring fingers along
a fourth direction opposite to the second direc-
tion, such that the force application member is
moved to the first position; and
wherein, in the state of the removable electronic
module received in the receptacle, the lever in
the unactuated state, and the force application
member in the first position: the plurality of
spring fingers is substantially decompressed
and do not apply spring forces that press the
cold plate against the removable electronic
module.

3. The cooling module of clause 1, wherein a portion
of the mounting element comprises an emboss to
define each engagement member of the plurality of
engagement members, and wherein the emboss
has an angled body portion protruding towards the
force application member.

4. The cooling module of clause 3, wherein the force
applicationmember comprises abaseandaplurality
of openings defined in the base, and wherein one
end of each spring finger of the plurality of spring
fingers extends from a rim of one opening of the
plurality of the openings.

5. The cooling module of clause 4, wherein, in the
unactuatedstateof the lever, theangledbodyportion
is protruded into a corresponding opening of the
plurality of openings to allow the plurality of spring
fingers to be decompressed and do not apply spring
forces that press the cold plate against the remova-
ble electronic module.

6. The cooling module of clause 4, wherein, in the
actuated state of the lever, the angledbody portion of
each engagementmember is engagedwith the base
of the force application member to compress the
plurality of spring fingers and apply spring force that
presses the cold plate against the removable elec-
tronic module.

7. The cooling module of clause 4, wherein, in a

transition state of the lever between the actuated
state and the unactuated state, a portion of each
spring finger slides along the angled body portion to
allow translating each spring finger to be com-
pressed or decompressed.

8. Thecoolingmoduleof clause1, further comprising
a mechanical linkage connecting the lever and the
force applicationmember to eachother, andwherein
the lever is further pivotably connected to themount-
ing element to allow shifting of the lever between the
actuated state and the unactuated state.

9. Thecoolingmoduleof clause1, further comprising
a cooling conduit disposed on the cold plate to es-
tablish the thermal contact with the removable elec-
tronic module via the cold plate, and wherein the
cooling conduit is configured to circulate a cool fluid
between an inlet and an outlet of the cooling conduit.

10. An electronic device comprising:

a support structure;
a cooling module mounted to the support struc-
ture at a receptacle of the electronic device, the
cooling module comprising:

a mounting element coupled to the support
structure tomount the coolingmodule to the
support structure, comprising a plurality of
engagement members;
a cold plate movably coupled to the mount-
ing element;
a force application member comprising a
plurality of spring fingers, disposed be-
tween the mounting element and the cold
plate, and movable relative to the mounting
element, and
a lever connected to the mounting element
and the force applicationmember, and con-
figured to be shifted between an actuated
state and an unactuated state,
wherein the lever and the plurality of en-
gagementmembersare configured tomove
the force application member between a
first position and a second position in re-
sponse to the lever being shifted between
theunactuated stateand theactuatedstate,
wherein, as the lever is shifted from the
unactuated state to the actuated state, the
lever moves the force application member
along a first direction and in response the
plurality of engagement members moves
the forceapplicationmember tomovealong
a second direction perpendicular to the first
direction, such that the force application
member is moved to the second position;
and
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a removable electronic module removably re-
ceived in the support structure such that the
removable electronic module defines another
portion of the receptacle,
wherein, in a state of the removable electronic
module received in the receptacle, the lever in
the actuated state, and the force application
member in the second position: the plurality of
spring fingers is compressed and apply spring
forces to the cold plate urging the cold plate
against the removable electronic module to es-
tablish a thermal contact between the cold plate
and the removable electronic module.

11. The electronic device of clause 10,

wherein, as the lever is shifted from the actuated
state to the unactuated state, the lever moves
the forceapplicationmember alonga third direc-
tion, opposite to the first direction, and in re-
sponse the plurality of engagement members
allows the force application member to be
moved by the plurality of spring fingers along
a fourth direction opposite to the second direc-
tion, such that the force application member is
moved to the first position; and
wherein, in the state of the removable electronic
module received in the receptacle, the lever in
the unactuated state, and the force application
member in the first position: the plurality of
spring fingers is substantially decompressed
and do not apply spring forces that press the
cold plate against the removable electronic
module.

12. The electronic device of clause 10, wherein a
portion of the mounting element comprises an em-
boss to define each engagement member of the
plurality of engagement members, and wherein
the emboss has an angled body portion protruding
towards the force application member.

13. The electronic device of clause 12, wherein the
force application member comprises a base and a
plurality of openings defined in the base, and where-
in one end of each spring finger of the plurality of
spring fingers extends from a rim of one opening of
the plurality of the openings.

14. The electronic device of clause 13,

wherein, in the unactuated state of the lever, the
angled body portion is protruded into a corre-
sponding opening of the plurality of openings to
allow the plurality of spring fingers to be decom-
pressed and do not apply spring forces that
press the cold plate against the removable elec-
tronic module;

wherein, in the actuated state of the lever, the
angled body portion of each engagement mem-
ber is engaged with the base of the force appli-
cation member to compress the plurality of
spring fingers and apply spring force that
presses the cold plate against the removable
electronic module; and
wherein, in a transition state of the lever be-
tween the actuated state and the unactuated
state, a portion of each spring finger slides along
theangledbody portion to allow translating each
spring finger to be compressed or decom-
pressed.

15. The electronic device of clause 10, further com-
prising a mechanical linkage connecting the lever
and the force application member to each other, and
wherein the lever is further pivotably connected to
the mounting element to allow shifting of the lever
between the actuated state and the unactuated
state.

16. The electronic device of clause 10, wherein the
removable electronic module further comprises a
mechanical switch configured to communicatively
couple to a controller of the electronic device, where-
in, in the actuated state of the lever, the mechanical
switch is moved to a closed position to communicate
a signal to the controller, where the signal is indica-
tive of the cold plate being engaged to the removable
electronic module, and wherein, in the unactuated
state of the lever, the mechanical switch is moved to
anopenposition tonot communicate thesignal to the
controller, where no communication of the signal is
indicative of the cold plate being disengaged from
the removable electronic module.

17. The electronic device of clause 10, wherein the
thermal contact is established betweenadry thermal
interface of the cold plate and the removable elec-
tronic module.

18. A method comprising:

disposing a removable electronic module in a
receptacle of an electronic device comprising a
cooling module mounted to a support structure
of the electronic device, at the receptacle; and
shiftinga lever connected to amountingelement
and a force application member of the cooling
module, from an unactuated position to an ac-
tuated position such that:

the lever moves the force application mem-
ber along a first direction;
a plurality of engagement members of the
mounting element moves the force applica-
tion member along a second direction per-
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pendicular to the first direction in response
to movement of the force application mem-
ber along the first direction, such that the
force application member moves to a first
position; and
a plurality of spring fingers of the force ap-
plication member is compressed in re-
sponse to the movement of the force appli-
cation member along the second direction
and apply spring force to a cold plate of the
cooling module, which is movably coupled
to the mounting element, urging the cold
plateagainst the removableelectronicmod-
ule to establish a thermal contact between
the cold plate and the removable electronic
module.

19. The method of clause 18, further comprising
shifting the lever from the actuated position to the
unactuated position such that.

the lever moves the force application member
along a third direction, opposite to the first direc-
tion;
the plurality of engagementmembers allows the
force application member to be moved by the
plurality of spring fingers along a fourth direction
opposite to the second direction in response to
the movement of the force application member
along the third direction, such that the force
applicationmembermoves toasecondposition;
and
the plurality of spring fingers remains substan-
tially decompressed in response to the move-
ment of the force application member along the
fourth direction and do not apply spring forces
that press the cold plate against the removable
electronic module.

20. The method of clause 18, further comprising:

moving amechanical switch to a closed position
by the lever, as the lever is shifted to theactuated
position, to communicate a signal to a controller
of the electronic device, where the signal is
indicative of the cold plate being engaged to
the removable electronic module, and
moving the mechanical switch to an open posi-
tion by the lever, as the lever is shifted to the
unactuated position, to not communicate the
signal to the controller,wherenocommunication
of the signal is indicative of the cold plate being
disengaged from the removable electronicmod-
ule.

Claims

1. A cooling module comprising:

a mounting element configured to be coupled to
a support structure of an electronic device to
mount the cooling module to the support struc-
ture at a receptacle of the electronic device
configured to removably receive a removable
electronic module in the receptacle, the mount-
ing element comprising a plurality of engage-
ment members;
a cold plate movably coupled to the mounting
element;
a force application member comprising a plur-
ality of spring fingers, disposed between the
mounting element and the cold plate, and mo-
vable relative to the mounting element; and
a lever connected to the mounting element and
the force applicationmember, and configured to
be shifted between an actuated state and an
unactuated state,
wherein the lever and the plurality of engage-
mentmembers are configured tomove the force
applicationmember between a first position and
a second position in response to the lever being
shifted between the unactuated state and the
actuated state,
wherein, as the lever is shifted from the unac-
tuated state to the actuated state, the lever
moves the force application member along a
first direction and in response the plurality of
engagementmembersmoves the force applica-
tion member to move along a second direction
perpendicular to the first direction, such that the
force application member is moved to the sec-
ond position,
wherein, in a state of the removable electronic
module received in the receptacle, the lever in
the actuated state, and the force application
member in the second position: the plurality of
spring fingers is compressed and apply spring
forces to the cold plate urging the cold plate
against the removable electronic module to es-
tablish a thermal contact between the cold plate
and the removable electronic module.

2. The cooling module of claim 1,

wherein, as the lever is shifted from the actuated
state to the unactuated state, the lever moves
the forceapplicationmember alonga third direc-
tion, opposite to the first direction, and in re-
sponse the plurality of engagement members
allows the force application member to be
moved by the plurality of spring fingers along
a fourth direction opposite to the second direc-
tion, such that the force application member is
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moved to the first position; and
wherein, in the state of the removable electronic
module received in the receptacle, the lever in
the unactuated state, and the force application
member in the first position: the plurality of
spring fingers is substantially decompressed
and do not apply spring forces that press the
cold plate against the removable electronic
module.

3. The cooling module of claim 1, wherein a portion of
the mounting element comprises an emboss to de-
fine each engagement member of the plurality of
engagement members, and wherein the emboss
has an angled body portion protruding towards the
force application member.

4. The cooling module of claim 3, wherein the force
applicationmember comprises abaseandaplurality
of openings defined in the base, and wherein one
end of each spring finger of the plurality of spring
fingers extends from a rim of one opening of the
plurality of the openings.

5. The cooling module of claim 4, wherein,

in the unactuated state of the lever, the angled
body portion is protruded into a corresponding
opening of the plurality of openings to allow the
plurality of spring fingers to be decompressed
anddonotapply spring forces that press thecold
plate against the removable electronic module;
in theactuatedstateof the lever, theangledbody
portion of each engagement member is en-
gaged with the base of the force application
member to compress the plurality of spring fin-
gers and apply spring force that presses the cold
plate against the removable electronic module;
and/or
in a transition state of the lever between the
actuated state and the unactuated state, a por-
tion of each spring finger slides along the angled
body portion to allow translating each spring
finger to be compressed or decompressed.

6. The cooling module of claim 1, further comprising a
mechanical linkage connecting the lever and the
force applicationmember to eachother, andwherein
the lever is further pivotably connected to themount-
ing element to allow shifting of the lever between the
actuated state and the unactuated state.

7. The cooling module of claim 1, further comprising a
cooling conduit disposed on the cold plate to estab-
lish the thermal contact with the removable electro-
nicmodulevia thecoldplate, andwherein thecooling
conduit is configured to circulate a cool fluid between
an inlet and an outlet of the cooling conduit.

8. An electronic device comprising:

a support structure;
a cooling module mounted to the support struc-
ture at a receptacle of the electronic device, the
cooling module comprising:

a mounting element coupled to the support
structure tomount the coolingmodule to the
support structure, comprising a plurality of
engagement members;
a cold plate movably coupled to the mount-
ing element;
a force application member comprising a
plurality of spring fingers, disposed be-
tween the mounting element and the cold
plate, and movable relative to the mounting
element, and
a lever connected to the mounting element
and the force applicationmember, and con-
figured to be shifted between an actuated
state and an unactuated state,
wherein the lever and the plurality of en-
gagementmembersare configured tomove
the force application member between a
first position and a second position in re-
sponse to the lever being shifted between
theunactuated stateand theactuatedstate,
wherein, as the lever is shifted from the
unactuated state to the actuated state, the
lever moves the force application member
along a first direction and in response the
plurality of engagement members moves
the forceapplicationmember tomovealong
a second direction perpendicular to the first
direction, such that the force application
member is moved to the second position;
and

a removable electronic module removably re-
ceived in the support structure such that the
removable electronic module defines another
portion of the receptacle,
wherein, in a state of the removable electronic
module received in the receptacle, the lever in
the actuated state, and the force application
member in the second position: the plurality of
spring fingers is compressed and apply spring
forces to the cold plate urging the cold plate
against the removable electronic module to es-
tablish a thermal contact between the cold plate
and the removable electronic module.

9. The electronic device of claim 8,

wherein, as the lever is shifted from the actuated
state to the unactuated state, the lever moves
the forceapplicationmember alonga third direc-
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tion, opposite to the first direction, and in re-
sponse the plurality of engagement members
allows the force application member to be
moved by the plurality of spring fingers along
a fourth direction opposite to the second direc-
tion, such that the force application member is
moved to the first position; and
wherein, in the state of the removable electronic
module received in the receptacle, the lever in
the unactuated state, and the force application
member in the first position: the plurality of
spring fingers is substantially decompressed
and do not apply spring forces that press the
cold plate against the removable electronic
module.

10. The electronic device of claim 8, wherein a portion of
the mounting element comprises an emboss to de-
fine each engagement member of the plurality of
engagement members, and wherein the emboss
has an angled body portion protruding towards the
force application member.

11. The electronic device of claim 10, wherein the force
applicationmember comprises abaseandaplurality
of openings defined in the base, and wherein one
end of each spring finger of the plurality of spring
fingers extends from a rim of one opening of the
plurality of the openings.

12. The electronic device of claim 11,

wherein, in the unactuated state of the lever, the
angled body portion is protruded into a corre-
sponding opening of the plurality of openings to
allow the plurality of spring fingers to be decom-
pressed and do not apply spring forces that
press the cold plate against the removable elec-
tronic module;
wherein, in the actuated state of the lever, the
angled body portion of each engagement mem-
ber is engaged with the base of the force appli-
cation member to compress the plurality of
spring fingers and apply spring force that
presses the cold plate against the removable
electronic module; and
wherein, in a transition state of the lever be-
tween the actuated state and the unactuated
state, a portion of each spring finger slides along
theangledbody portion to allow translating each
spring finger to be compressed or decom-
pressed.

13. A method comprising:

disposing a removable electronic module in a
receptacle of an electronic device comprising a
cooling module mounted to a support structure

of the electronic device, at the receptacle; and
shiftinga lever connected to amountingelement
and a force application member of the cooling
module, from an unactuated position to an ac-
tuated position such that:

the lever moves the force application mem-
ber along a first direction;
a plurality of engagement members of the
mounting element moves the force applica-
tion member along a second direction per-
pendicular to the first direction in response
to movement of the force application mem-
ber along the first direction, such that the
force application member moves to a first
position; and
a plurality of spring fingers of the force ap-
plication member is compressed in re-
sponse to the movement of the force appli-
cation member along the second direction
and apply spring force to a cold plate of the
cooling module, which is movably coupled
to the mounting element, urging the cold
plateagainst the removableelectronicmod-
ule to establish a thermal contact between
the cold plate and the removable electronic
module.

14. The method of claim 13, further comprising shifting
the lever from the actuated position to the unactu-
ated position such that.

the lever moves the force application member
along a third direction, opposite to the first direc-
tion;
the plurality of engagementmembers allows the
force application member to be moved by the
plurality of spring fingers along a fourth direction
opposite to the second direction in response to
the movement of the force application member
along the third direction, such that the force
applicationmembermoves toasecondposition;
and
the plurality of spring fingers remains substan-
tially decompressed in response to the move-
ment of the force application member along the
fourth direction and do not apply spring forces
that press the cold plate against the removable
electronic module.

15. The method of claim 13, further comprising:

moving amechanical switch to a closed position
by the lever, as the lever is shifted to theactuated
position, to communicate a signal to a controller
of the electronic device, where the signal is
indicative of the cold plate being engaged to
the removable electronic module, and
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moving the mechanical switch to an open posi-
tion by the lever, as the lever is shifted to the
unactuated position, to not communicate the
signal to the controller,wherenocommunication
of the signal is indicative of the cold plate being
disengaged from the removable electronicmod-
ule.
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